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SOLAR RADIATION MEASUREMENTS DURING 
JANUARY 1934 

By IRVINQ F. HAND, .bsistant in Solar Radiation Investigations 

For a description of instrunients employed and their 
exposures, the reader is referred to the January 1933 
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REVIEW, .page 26. 
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t.ion 'io t h e  intensit,y measurements heret.ofore given in 
the REVIEW, the computed atmospheric turbidity f:wtor, 
8, and t,he water-vapor content, 20, expressed as the depth 
of t,he water in centimeters thnt would be obt.ained were 
all the vapor precipitated. The value of /? is computed 
by t,he method illustrated in the REVIEW for March 1933, 
volume 61, pa,ge 53, table 2 where the method of coni- 
put.ing is also shown. Dr. Herbert H. Kimball, of the 
Blue Hill Meteorological Observatory, states, relative t.0 
these measurements: 

No great accuracy can be claimed for t.he values from Blue Hill, 
for the reason that the thermopile used to obtain a continuous 
record of the radiation intensities is not well protected from the 
wind. As a result the record trace is often quite feathery in  
appearauce. The effort is now being made to afford better pro- 
tection of this instrument from the wind. 

In  obtaining the value of the precipitable water, w, a 
dedwtion of 1 percent of the solar constant, or 0.01 froni 
t.he value of Iw=o-I,n has been made, which is Fowle's 
approximat,e value of the nhsorption by the permanent 
gases of the atmosphere.2 

The importance of extreme accuracy in the radiation 
measurements will be appreciated from the fact that an 
error of 0.01 gr. cal./min./cm2 in the measurement of I,,,, 
I,, or I,, may cause an error of 0.005 in the computed value 
of Br,-r,, and of at least twice that magnitude in BrI-,, 
with corresponding errors in I'4=o and Imz0- I,. 

Table 1 shows that solar radiation intensities averaged 
above normal for January at Washington and Madison, 
and close to normal a t  Lincoln. 

Table 2 shows an excess in the total solar and sky radia- 
tion received on n horizontal surface at  Chicago, New 
York, La Jolla, and New Orleans, and a deficiency a t  all 
ot,her stations for which we have normals. 

Polarization measurements obtained on 3 dnys a t  
Washington give a mean of 61 percent with a maximum 
of 63 percent on t8he 31st. These are close to normal 
values for the month. No polarization measurements 
were obtained a t  Madison during January because Lake 
Mendota wns c.ontinuously frozen and the ground inter- 
mittently covered with snow. 

I see the REVIEW for Januarv 1933. 61:4. where it is stated that for the trans- 

TABLE I.-solar radiation intensities during January 1034 
[Oram-calories per minute per square centimeter of normal surface.] 

WASHINGTON, D.C. 

Sun's zenith distance 

8a.m.l 78.i0 I75.7O 1 i0.'lo I GO.Oo 1 0.0" I 60.0° I70.7O 75.ioj 78.7' /Noon 

Air mass Local . 
mean 

time A.M. I I P.M. 

Date 

time 

I e 1 5 . 0  1 4 . 0  13.0  12 .0  1 * 1 . 0 /  2.0 1 3 . 0  1 4 . 0  1 5 . 0  I e 

I I I I I I I I I I I  

MADISON, WIS. 

LINCOLN. NEBR. 

Fowle's estimate of the ozone absorption in the visible 
same tables. 
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cal. 
75 

121 m 
171 

TABLE 2.-Average daily totals of sdar radiation (direct+difuse) received on a horizontal surface 

cal. cal. ea/. col. ea!. eo/. cal. ea/. 
BB 115 37 75 152 40 7 170 
85 121 Bo 114 84 57 7 167 

164 191 161 180 73 130 a l i5  
172 258 165 135 23 105 a 144 

~ ~ ~~ 

Gram calories per square centimeter 

m/.  
278 
344 
323 
302 

cal. ea[. ea!. 1 cal. en/.  
77 l i e  188 258 329 

264 249 136 118 
222 
121 

292 
340 126 319 149 
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10 40 

19 46 

Week beginning- 

1034 
Jan. 1 ................ 
Jan. 8 ................ 
Jan. 15 ............... 
Jan. 22 ............... 

I I I I I I I I 

Departures from weekly normals 

I I I I I 

TABLE 3.-Total, I ,  and screened, I , ,  I , ,  solar radiation intensity 
measurements, obtained during January 1934, and determinations 
of the atmospheric turbidity factor, 8, and water-vapor content, 
cu=depth i n  centimeters, i f  precipitated 

AMERICAN UNIVERSITY, WA8HlNGTON. D.C. 

TABLE 3.-Tolal, I,,,, and screened, I,,  I , ,  solar radialion intensity 
measurements, obtained during January 1934, and determination, 
of the atmospheric turbidity fastor, B,  and water-vapor contents 
w = depth in centimeters, if precipitated-Continued. 
BLUE HILL METEOROLOGICAL OBSERVATORY OF HABVARD 
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0:m p.-. . 
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Sky conditions at  time radiation measurements were mnde. International mateoro- 
logical symbols have been employed to designate clouds, wind. and optical phenomena, 
hz for haze, and v for visibility. (D=solar corona. 

Jan. 10. Pa08 and other fumes and smoke from local blast furnace interfered some- 
what. Cu. ended observations. N 2' v 30. 

Jan. 11. No clouds; N W  2; v Who.' 
Jan. 24. Local smoke, Ast. at 10:a. NU' 3; v 20. 

BLUE m u  METEOROLOGICAL OBSERVATORY OF HAEVARD 
UNIVERSITY 

[Data furnished through the courtesy of Dr. Herbert H. Kilnball1 
- 

Air 
ZlW 

- 

m 
3.01 

2.03 

I Reduced to value at mean solar distance. 
Jan. 11, 2 C1; hz; (D; v 7; WSW 3. 
Jan. 12 2 Ci. hz; $..v 6;,NW 1.. 
Jan. 15: 1 A& 2 i, v 9. N W  1 

Jan. ia I t  hz. a. v Q NNW 7.' 
Jan. 20: 2:12.'a.d.: d: dns hz: v 4: NE 1. _0:02, p.m., 2 Ci; dns hz; v 4; NE 

D' v 8' WNW 7. Jan. 17. few Arm. 1 Cu; ( 

;N 1. 

v8; NW 6. 
Jan. ZZ: o:~o: mm.: 8bi. few bu: hs: v 7 ; 8 2. 
Jan. 24; 1:57; a.m.; 2 Acu; 0; I t  hz; b 8; NW 7. 1:19, a.m., 1 .4cu; (D; It hz; 
Jan. 24,0:07, p.m., It hz; a; v 8; NWN 6. 
Jan. 25, 222, a.m., 2 C1: ha; v 6; SSW 5. 1:58, a.m., 1-2 Ci; v 6; S\VS 6. 
Jan. 31, 2:17, am., few Am; v 8; SW 3. 
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1933 

Jan. 1 _ _ _ _ _ _ _ _ _  
Jan.Z..-. _ _ _ _ _  
Jan. 3 _ _ _ _ _ _ _ _ _  
Jan. 4 _ _ _ _ _ _ _ _ _  
Jan. 6 ___._____ 

POSITIONS AND AREAS OF SUN SPOTS 

h. m. 
14 52 
13 58 
11 12 
11 18 
11 26 

[Communicated by C.apt. J. F. Hellweg, U.S. Navy, Suporintendent U.S. Naval Obser- 
vatory. Data furnahed by the U.S. Naval 0bservatory.h mperation with Harvard 
and Mount Wilson Observatories. Difference m longitude is measured from the 
central meridian. positive west. North latitude is positive. A r m  are corrected for 

~~ ~ 

Jan. 6 _ _ _ _ _ _ _ _ _  
Jan. i ’ ~  _ _ _ _ _ _  
Jan. 8 ___._____ 
Jan.9 _ _ _ _ _ _ _ _ _  
Jan. 10 _ _ _ _ _ _ _ _  

foreshortenlug and are expressed in millionths of the sun’n visible hemisphere. The 
total area for each day mcludes spots and groups] 

11 18 
10 61 
11 43 
12 0 
11 50 

Jan. 11 _ _ _ _ _ _ _ _  
Jan. 12 _ _ _ _ _ _ _ _  
Jan. 13 _ _ _ _ _ _ _ _  
Jan. 14-- _ _ _ _ _ _  
Jan. 15 _ _ _ _ _ _ _ _  
Jan. 16-- _ _ _ _ _ _  
Jan. 17-...--. 
Jan. 18 ______.. 
Jan. 19 _ _ _ _ _ _ _ _  
Jan. a0 _ _ _ _ _ _ _ _  
Jan. 21 _ _ _ _ _ _ _ _  
Jan. 22 _ _ _ _ _ _ _ _  
Jan. 23 ___.____ 
Jan.24 _ _ _ _ _ _ _ _  
Jan .% _ _ _ _ _ _ _ _  
Jan. 28 _ _ _ _  _ _ _ _  
Jan. 27 _ _ _ _ _ _ _ _  
Jan. 28 ._______ 
Jan. 28 _ _ _ _ _ _ _ _  
Jan. 30 _ _ _ _ _ _ _ _  
Jan. 31 _ _ _ _ _ _ _ _  
M e a n  daily 

a r e a  fo r  
January _ _ _ _ _  

- - 
12 45 
12 30 
12 W 
11 27 
13 19 
11 52 
11 36 
11 35 
11 44 
12 66 
10 W 
13 52 
11 5 
11 30 
13 56 
11 43 
13 1 
11 20 
11 28 
11 21 

_ _ _ _ _ _ _  

Heliographie I Area 1 Total I 
Diff. in 

longitude 

0 

No spots 
No spots 
No spots 
No spots 
No spots 
No spots 
No spots 
No spots 
NO Spots 
No spots 
No spots 

+4.0 
+la. 0 
+32.0 
+45.0 
+59.0 
+73.0 

No spots 
No spots 
No spots 
No spots 
No spots 
No spots 
No spots 
No spots 
No spots 
No spots 
No spots 
No spots 

-47.0 
-34.0 

.- --_ - - -_ - 
~- 

U.S. Naval. 
Do. 

hlount Wllson. 
Do. 
Do. 
Do. 
Do. 

U.S. Naval. 
Do. 
Do. 
Do. 

Mount Wilson. 
Do. 
Do. 

U.S. Naval. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

Mount Wilson. 
U.S. Naval. 

Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

PROVISIONAL SUN-SPOT RELATIVE NUMBERS FOR 
JANUARY 1934 

(Dependent alone on observations a t  Zurich and its station at  Arosa) 

[Data furnished through the courtesy of Prof. W. Brunner, Eidgen. Sternwarte, 
Zurich, Switzerland] 

January 1934 Relative 
UUmbers 

0 

Mean: 24 days=3.l. 
c=New formation of a canter ofactivlty; E, on the eastern part of the sun’s disk W, on 

the western part; M, in the mntral zone. 

AEROLOGICAL OBSERVATIONS 
[Aerological Division, L. T. Samuels, temporarily in charge] 

By L. T. SAMUELB 

Free-air temperatures for January, as shown in table 1, (table 2). Moderate excesses in the resultant velocities 
averaged above normal a t  all stations except Boston and were general a t  the northern stations but elsewhere no 
Pensacola. Departures of considerable magnitude oc- consistent variations from the normals occurred. 
curred a t  Omaha, and Pembina. Relative humidity During January, the International month for 1934, 46 
departures for the month were of op osite sign to those sounding balloons were released from the Omaha Air ort 

where the departures were positive for both of these balloons have been returned. 
elements. 

In  most cases the resultant free-air wind directions for 
the month did not differ appreciably from the normals 

for temperature except a t  Cleveland, i!) allas, and Omaha, Station. To date 33 of the meteorographs carried by t R ese 


